High fat diet causes renal fibrosis in LDLr-null mice through MAPK-NF-κB pathway mediated by Ox-LDL.
Dyslipidemia, particularly increased LDL-cholesterol level in serum, is associated with atherosclerosis and fibrosis in different organs. This study was designed to investigate the effects of increase in LDL-cholesterol on renal fibrosis. Wild-type (WT) and LDLr knockout (KO) mice were fed standard or high fat diet (HFD), and their kidneys were collected after 26 weeks of dietary intervention for identification of fibrosis and study of potential mechanisms. Additional studies were performed in cultured renal fibroblasts. We observed extensive and diffuse fibrosis in the kidneys of mice given HFD (P < 0.05 vs. standard chow). Fibrosis was associated with enhanced expression of fibronectin, nicotinamide adenine dinucleotide phosphate oxidases and activated p38 and p44/42 mitogen-activated protein kinases (MAPKs) and nuclear factor kappa-light-chain-enhancer of activated B cells (NF-κB). There was evidence for accumulation of 4-hydroxynonenal, a lipid peroxidation product, in the kidneys and of ox-LDL in the arteries of LDLr KO mice given HFD. The expression of ox-LDL receptor LOX-1 and of transforming growth factor beta 1 (TGFβ1) was increased in these kidneys. All these changes were more pronounced in LDLr KO mice than in the WT mice. In in vitro studies, treatment of fibroblasts from kidneys of LDLr KO mice with ox-LDL showed intense proliferation and collagen formation (all P < 0.05, fibroblasts from WT mice kidneys). Blockade of p38 MAPK, p44/42 MAPK, or NF-κB significantly attenuated expression of profibrotic signals, collagen formation, and proliferation of fibroblasts. HFD induces renal fibrosis in LDLr-null mice primarily through activation of the nicotinamide adenine dinucleotide phosphate oxidase MAPK-NF-κB pathway by ox-LDL.